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Intermediate Endpoints Create [
Earlier Decision Points

Why intermediate endpoints are increasingly used

 Intermediate endpoints such as PFS, DFS, and ORR are increasingly used
to support earlier assessment of treatment benefit, as efficacy gains and
expanding subsequent therapy options make mature OS difficult to obtain
within decision-relevant timeframes.

« Waiting for fully powered OS readouts as the sole means of assessing
new therapies is often impractical given these timelines.

* Inthis paradigm, interim OS can be used to contextualize intermediate
endpoint findings and inform benefit-risk assessments, including
evaluation of potential harm.

Progression Free Survival, PFS; Disease Free Survival, DFS; Objective Response Rate, ORR; Overall Survival, OS
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Interim OS Interpretation Depends £
on Timing and Survival Pattern

Why Interim OS Can Be Difficult to
Interpret

e Interim OS may be based on few
events and limited follow-up.

 Early estimates can be unstable and
sensitive to timing.

« Non-proportional hazards can make
early OS data poorly representative of
the eventual OS effect.

« Crossover and subsequent therapies
can further complicate attribution.
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[ Question: How can we best analyze and interpret interim OS? ]
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Regulatory and Scientific Need for [
A Structured Approach

 Pre-specify how OS will be
assessed as a safety endpoint.

 Define timing, number of events,
information fraction, and harm
thresholds.

» Justify thresholds and
assumptions prospectively.

e Use simulations or other
calculations when OS is immature
or uncertain.



From White Paper Conceptto

Simulation Project

White Paper proposed simulation
framework for interim OS interpretation
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conduct a simulation study
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Methodology: A Comprehensive, (&5

Consistent Scaffold

3

4

Define the anticipated survival patterns (active vs. control)

Define plausible alternative scenarios (sensitivity analyses)

Determine candidate decision criteria for identifying harm at the final analysis

Evaluate operating characteristics at final analysis under anticipated and alternative
scenarios

Evaluate interim operating characteristics relative to the final analysis
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Decision Framework: Defining
and Evaluating “Safe” vs “Harm”
1. Define the decision rules for each scenario:
Final OS Analysis Interim OS Analysis
e HR point estimate (PE)>1.0 e HRUCL thresholds evaluated from 1.1-
e HRPE>1.3 1.8 across 10%-50% information
fraction
* HRUpper Confidence Limit (UCL) > 1.3 |
2. Evaluate operating characteristics 4 S )
Did interim OS
suggest harm that was
Did the final OS ) 4 ) not seen at final?
claslsif tie";ienario — Didinterim OS agree > <
y with final 0S? 4 A
correctly? Did interim OS fail to
- N - identify harm later
seen at final?
- J
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Harm Definitions

Final Harm Definition

HR PE = 1.0

HR PE = 1.3

HR UCL = 1.3

Interpreting the Final OS Table

 Rows: candidate final OS harm definitions
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Cor S neey NghR NeghRi
Final OS events - 150 e Cells: % of simulations with the correct
Picontol) = 0.2 final decision
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Preliminary Interpretation

* HRPE > 1.0 and HR UCL > 1.3 performed
reasonably well overall

100% | 100% 99% 95%

95% | T6% 72%

 HR PE > 1.3 was less robust overall,
correct decision [Jl] <0 [ soe0 [ ] >0 though performance varied by scenario
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Across Thresholds

Strong benefit scenario (HR = 0.71) | Final OS = 150 events |
Event Rate = 0.2
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Information Fraction (% of final OS events at interim look

* Very early interim looks are
generally unreliable

* Reliability improves with
increasing information
fraction

* Threshold choice matter;
lower thresholds tend to
overcall harm, higher
thresholds may miss it
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Across Thresholds
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* When true harm is present
and proportional, interim
OS reliably detects it
regardless of threshold or
information fraction

* Performance is
consistently high (>80%)
across all threshold and
timing combinations,
suggesting the decision
framework is robust under
clear harm scenarios
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4 )
Final harm definitions behave differently across plausible truths
Some definitions perform well in benefit or harm scenarios but less well
under null or modest harm scenarios.
\_ J
g Timing and interim threshold choice shape the balance of risks h
Very early interim looks can be unstable regardless of threshold. Lower
interim thresholds may overinterpret harm; higher thresholds may miss
\_ emerging harm signals. )
4 )

Scenario context matters
Interpretation should account for the expected survival pattern, event count,

_ follow-up, crossover, and whether non-proportional hazards are plausible. )
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What this Means in Practice

Prospectively plan for interim OS monitoring

» Recognize early in trial design whether interim OS is appropriate given the indication,
expected survival pattern, event count, and decision context.

Simulate planned interim timings and thresholds

> Evaluate expected event counts, information fractions, and plausible alternative
survival scenarios before results are observed.

Pre-specify and justify the framework

» Define harm thresholds, operating characteristics, assumptions, and interpretation
plans in the protocol/SAP.

Use interim OS as part of the totality of evidence
> Interpret alongside early efficacy, safety, follow-up, crossover, and clinical context.
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